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Hacrosiiine MeTOAHYECKHE YKa3aHHUsl PacHpPOCTPAHAKTCT HA LHP-
POBble MMIIVJAbCHBle BOJbBTMETPHL (JaJjiee — BOJbTMETPH) ¢ Tpelea-
MU jgonyckaemol norpemmoctu 0,5—25 %, BHIyckaeMble B COOTBET-
ctBuu ¢ tpeboBanuaMu 'OCT 22261—76 U 2pyroli TexHWYeCKOH HAO-
KyMeHTalliH, U YCTaHAaBJIHBAXOT MeTOAB H CPEICTBA HX NEepPBHYHOU H

e PHOJIHYECKOIT NMOBEPOK.

1. OMEPALMM NMOBEPKM

[.1. Ilpu npoBeleHHH NOBEPKH BHINOJHAIOT CJeAYyIOUlHe ONEpalyu:

BHeLIHUH ocMoTp (m. 4.1);

onpoboBanie (n. 4.2);
onpefesieHHe METPOJIOrHYeCKHX XxapakrtepHcTux (m. 4.3).

2. CPEJCTBA TOBEPKM

2.1. Ilpn npoBefeHUH MOBEPKH MPHUMEHSIOT CJeAyIOllHe CpeACTBA

IOBEPKHU.
2.1.1. IloBepo4Hrle YCTAHOBKH HJIUH 00pas3uoBble MPUOOPH AJA II0-

BEPKH BOJbLTMETPOB (MHOrO3HAYHble Mepbl HAMNpSXKeHHUs), NPUBEILEH-

Hble B TabJ. 1.
2.1.2. O6pa3uoBble BOJABTMETPH M 00pasloBble neJUTeJNH HaANpA-~

J)KOHHUSA, TIPHBEAEHHBIE B TabJ . 2.
2.1.3. PeryjupyeMBbli HCTOUHHUK IIOCTOSIHHOT'O HallpAXKeHHs C He-

cTaOUJABHOCTBIO H NYJAbCAllMed BBIXOAHOINO HANpPSA’KEHHST HCTOUHHKA 32
BpeMs H3MepeHHA He OoJiee 0,1 or npenrena AOMycKaeMOH OCHOBHOH
MOrPeNIHOCTH MNOBepsieMoro npubopa (Hanpumep, tunos Bl-8, Bl-13,

B1-7).
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2.1.4. PeryiqupyeMblii HCTOYHHUK IE€PEMCHHOTO HANPSKeHUd (reHe-
paToOP CUTHAJO0B), ODCCHNeunBAOWUN MOBEPKY BOJbTMETPA BO BCEM
Jilanasone HamnpskKOAHA H 4acToOT, C HECTaOHMJIBHOCTBIO BBHIXOLHOIO
Hanpsa:KeHUs 3a BpeMs H3MepeHusi He OGoJgee 0,1 ot npemena gomyc-
KAaeMOHd MNOTpPeIIHCCTH MOBEPSEeMOro BOJbTMerpa U ¢ KOG PUIMEHTOM
rapMciHuk He O6oJee 0,2 oT npegena JONYCKaeMOH MOrpelIHOCT: NOBe-
psieMoro BoJbTMeTpa. B cjaydae NMpeBHILIEHHS YCTAHOB.ICHHOI'O NpeIe-
Ja KO3(DQUIHCITA TapMOHHK HEOOXOAHMO HCHOJIb30OBATb  (DHJILTPHI,
HanpuMmep, tHnoB ®PO®-1, ®P-3, PHY-25-1.

B kayecTBe pery.I1dpyeMoOro HUCTOUHHKA NepPeMEeHHOro HanDsKeHus
NpUMeHIoT, manpuMep, npubopsl tTunos ['3-102, I'4-117, T'4-143, B1-8,
BI1-9, B1-15, BI-16.

2.1.5. PeryaupyeMblfi HCTOUHHK HMIVJAbCHOTO HampAXKeHHs (reHe-
DaToOp HMIVJALCOB), 00eCTeUUBAINHU [IOBEDKY BOJbTMETPa BO BCEM
JHanascHe HIPAKEHHUH H BPEeMCHHLIX MapaMeTpPoB HMIIYJAbCOB (uac-
TOT IMOBTOPEHUSI, MJUTEJNbHOCTEH NMIYJAbCOR, ckBaxkuocrei). Ilapa-
MeTDbl HCKaXKeHHUH HMIYJbca (BHIOpOC HA BepIIHHE, HePABHOMELHOCTE
BEPIIL AL, AJUTEJBHOCTb (DPOHTA) JOJKHBI COOTBETCTBOBATbL TpedoO-
BaHHAM TEXHHYECKOH JOKYMEHTAUHH II0BepsieMoro 1 00pasllOBOTrO
CPEACTB H3MEPCHHUH.

B xayecTBe HCTOUHHKA HUMIYJAbBCHOTO HANDSKEHUS [IPUMEHSAIOT,
HanpuMep, npubopsl Tunos ['5-63, '5-66, I'5-72.

2.2, TloBepsevble YCTAHOBKH H MHOTO3HAUHBIe Mepbl HalpAgKEHHUA
JAOJKHBl YJIOBJIETBOPATL TPeOOBanUAM, TpUBeaeHHLIM B nm. 2.1.3,
2.1.4, 2.1.5 gacrogiux MeTOJAHUYECKUX VKa3aHHUII.

2.3. CoomdHolieHHe morpelIHocTedr oOpas3uoBOro cpeacTsa HaMmepe-
HUS 11 TIOBEPSIeMOro BOJbLTMCTPA 104X HO ObiThb He Oogee 1:3. B cay-
yae HCHOJbL30BaHHA 00pasuoBOro poJbTMeTpa M 00pa3noBoro AeJH-
TeJd apUdMeTHYecKasd CyMMa HX IOrPeIlHOCTeH He J0J:KHa TNpPEeBHI-
maTth 1/3 mMOrpeuwrHocTH noBepAeMOoro BOJbTMeTpA.

Ecau B TexHMyecKOH HLOKYMEHTAIlUH Ha TOBepseMblil  BOJIHPTMETP
YKa3aHO HJAH NoTrpedUTeseM OroBOPEHO KOHKPEeTHOEe 3HAaucHHe Kpure-
pHsi KauecTBa MOBEPKH, TO BHIOOD COOTHOLUeHHS MOrpeurHocred 006-
Pa3l0BOro CpejacTBa H3MEDEHHS U MNOBEPsieMOro BOJLTMeTpa IPOH3-
BOJAUTCH B cooTBercTBUM ¢ . 1.o MM 118—77.

2.4. Ilpu noBepke NPHUMEHSIOT U JAPYIrHe CcpelcTBa IOBEPKH, Ipe-
HMYUICCTBCHHO aBTOMATH3HPOBAE!Ible, C &HAJOIHUHBIMH METPOJIOTH-
YEeCKUMH XapaKTePUCTHKAMH H YA0BJETBOPAIoUIHe TpeboBaHuaAM M. 2.3
HAaCTOALLUX METOJAHUSCKUX VKa3aHHH.

2.5. Mcnoabsyemble 00pasucBble CPeACTBA H3IMEPEHHH [0 XKHHI
HMETh JEHCTBYIOUIHE AOKYMEHTHI O NOBEPKe (UAU METPOJIOTHUECKOMH
ATTCCTAIMHU).

3. YCNIOBUSA NCBEPKM Y NMOATCTOBKA K HEMW

3.1. Ilpn npoBexeHHH IOBEpKH MNOJKHBI COO0JII0AAaThCAd HOPMaJb-
Hble yciaoBusl, Yka3anHele B 1 OCT 22261—76 u B TeXHHUECKOH AOKY-
MEHTAIHU MOBEPSIEMOr0 BOJbTMET)A.



3.2. TlogroTtoBxy K pabore CpeACTB TOBEPKH W TOBEPSEeMOro
BOJIbTMETpPa ¥ paboTy C HUMH HPOBOAAT B COOTBETCTBHH C MCTOIHU-
KO, H3J0XKCHHO® B TEXHHYECKOH AOKYMEHTAUWH Ha HUX.

3.3. OCHOEHBIE TEXHHUECKHE XapaKTePHUCTHKH psla BOJAbTMETPOB,
MOAJICKAlLUX MOBEDKe II0 HACTOSIIUM  METOAUYSCKHM  YKa3aHHUaM,
IpUBeHeAbl B CIIPABOYHOV HPHJICKEHHI .

4. NMPCBEAEHME NOEEPKH

4.1. BHelUHUHA OCMOTD

4.1.1. Ilpn npoBexeHuu BHeIUHETO OCMOTPA YCTAHABJAHBAIOT COOT-
BETCTBHE IIOBEPSIEMOrO BOJLTMETPA CASAVICLIHUM TPeOOBAHUAM,

4.1.1.1. IloBepseMEblii BOJbTMETP H0JxKEH OBITH YKOMIUICKTOBaH
BCceM HeOOXOZUMBIM JJid IMPOBEIEHHUS NMOBEPKH M3 KOMIIJIEKTa BOJbLT-
MEeTpa, BKJAWOUAd TeXHHUYECKOe ONUCAaHUe H HHCTPYKUHIO 10 3KCIJya-
TallUHu,

4.1.1.2. BoabTMeTp He A0J2KeH HWMeTb IOBPEXKACHHH IHHPPOBOIO
OTCUETHOI'0 YCTPOHCTBA, a4 TakKe IOBPCKICHHH pETryJAHPOBOUYHLIX H
COCUHUTEJAbHBIX 2JEMEHTOB, KOpIYyCa H T. N., BAASIOUIUX Ha HOP-
MaJibHyIo paboty npudopa.

4.2. OnpoboBanue

4.2.1. Ilpu onpobGoBaHMH BOJIBTMETPA BHINOJHSKT CJeLVIOULHE
OIepalluy.

BKJIOHAIOT NOBepAEeMbId BOJIBTMETD B Ce€Tbhb MNUTAHUSI U BbILEPIKH-
BAIOT er'0 B TEUEHHe BpeMEeHH ycTaHOBJeHHs pabodero pexuma. [la-
Jiee IIPOBEPAIOT BO3MOXKHOCTL BceX IpeABAPUTEbBBIX NOACTPOCK H
pPeryJiupoBOK BOJBTMETPA, VKA3aHHBIX B €r0 TCXHUUCCKOH AOKYMEH-
Talul. 3aTeM Ha BXOJ BOJBTMETpa MO0Jal0T HAIPAKeHHe OT ONHOTO
U3 HCTOUHMKOB, yKasaHubiXx B nm. 2.1.3, 2.1.4 u 2.1.b. Perynupys nan-
pAXKEeHHEe HCTOUHHKA, IMPOBEPSIIOT BO3MONKHOCTH paboOThl BOJbLTMeETpa
Ha BCeX AHANla30HaX H3MePCHUs HalpSIKeHHUS U NPH KaKAOM U3 Ipe-
JYCMOTPEEHBIX B €r0 TEXHHUYEeCKOH JNOKYMEHTAUHWH DPeKHUMOB palboTH.
Kpoye Toro, Ha 0OJHOM H3 AHAaNa30HOB H3MepeHHs HAIpSIXKEHHUs TMpo-
BEPAIOT HCIIPABHOCTH OTCYETHOIO ycTpouncrtBa. Adag atoro, naaBHo pe-
I'YJAUDYSA HANPAXKEOHHE HCTOYHHUKA, NPOBEDPSIOT BO3IMOXKHOCTbh BKJIOYE-
HHUST B KaXKJOM H3 Pa3pan0B BceX OUU(PPOBAHHBEIX 3HAYCHHY, a TAKKe
BK/JIIOYEHUHd IDYTUX CHMBOJOB (HallpuMep, MOJSAPHOCTb, eTMHHIA H3-
MEepeHHs, 3auarasy U T. A.), eCcid OHH B BOJbTMETDE NPeayCMOTPOHBI.

4.3. OnpeneneHHe MeTPOJOMHUECKHX XapPaKTePHCTHEK

4.3.1. Onpenesnende OCHOEMOHU IMOTrPeUIHOCTH BoOJbTMETpPa IHpH 13-
MEPEHUH NOCTOSEIIOT0 HanpsaKeHHd.

4.3.1.1. OcrHOBHYIO NOTPEIIHOCTh NIPU HU3MEPEHHH TOCTOSHHOTO HA-
NPSXKEHUS CIPEae]sIiOT TOJbKO AJA8 TeX BOJbTMETPOB, KOTOPbIE Mpen-
HasHaueHbl AJ5 U3MEDEeHUs ITOTO BHAA HANPSAXKEHHS.

4.3.1.2. OCHOBHYIO NMOrpPElIHOCTh BOJIbBTMETPA ONPENeJSIOT, HCIOJib-
3yl YCTE@HOBKH [AJs IIOBEPKH BOJBLTMETDPOB (HanmpuMep, THUIOB Bl-7,
B1-12, B1-13) uau obpasuoBble LHPPOBLIE BOJBTMETPH NOCTOSHHOIQ
roka (Hanpumep, tuna B7-28), oOpasuoBble NEJTUTENH INOCTOSHHOrO

O



HanpsaxeHuss (HanpuMep, Ttuna P35) M peryaupyeMble HCTOWHHKA
NIOCTOAHHOI'O HAaTPSXKEeHUdA, YKa3aHHble B 1. 2.1.3 HacTOAWHUX MeToH-
YeCKHX YKa3aHuM,

4.3.1.3. Ilpu ucnonwsoBauun ycranoBok THioB Bl-7, Bl-12, B1-13
noBepsieMbli BOJBTMETP MNOAKJIKYAIOT HENOCPEACTBEHHO K ITOBEpOy-
HOH YCTaHOBKE, a4 IPHU HCMNOJNB30BaHUM 00pa3LOBOro BOJbTMETpPA, 00-
pasuoBOro JeaUTeNs ¥ HCTOYHHKA TOCTOSHHOTO HAaNpsikKeHUs npudo-
Dbl COCAUHAIOT MO OAHOH H3 CTPYKTYPHBIX CXeM, INPHBEAEHHbIX Ha
puc. 1—3.

~

|“. 4 - . ,.fl ?l
L e } LT L]

Puc. 1.

Puc. 2. Cxema 1noBepkd Puc. 3. Cxema nNOBepKw

CxeMma noBep-
KH BOJbLTMETpa
NPH HUCIIOJbL3O-
BaHHU 00paslo-
BOTC BOJILTMET-

IpH HCMOJb30Batui obpas-
LOBOIO ACJHTEead H obpas-
LLOBOTO BOJLTMETPA NpH

U]‘]:?Ug.

I—HCTOYBUK  HaAOpgXKCUHA:

(IpH HCIIOJIb30BaHUH OOpas-
iILOBOrO meqauTess i1 odpas-

IIOBOTO RBROJILTMETPA HPH
Un<Uy:

] —UCTOYHHKK  HaOpaxKeHusd,;

pa: 2—006pas3KoBbll JeJdHTENb Hd- 2—06pa3lUoOBblit AeJAUHTENb Ha-
NpAXKEHHUST; 3—00pa3luoBLI IPAMEHUSA; 3-—1ioBepsge Mbliik
]—HCTOYHHMK Ha- BOJVIBTMETD; 4—TOBEPSAC MBI BOJBTMETP; 4—006pa3L OBl
,  2—06- B v T
APAMKCHHS, BOJALTMETD BOJIBTMETD
pasuoOBbLIH BOJbT-
MeTp; 3—T110BC-
pACMBIA BOJIBT-
MeTp

CTPYKTYypHBle CXeMbl, IpUBEJACHHbLIE HA DHC. 2 U 3, NPUMEHAIOT R
3aBUCHUMOCTH OT COOTHOUIeHHS ,1Mafia30HOB H3MePOHUS HANPSAXKEHUS
nosepsemoro (U,) u obpasuoBoro (U,) BoabrMerpos. B cayuae
NPUMEHEHUsT 00pa3uoBOro JEeJHTENA HANPSXKEHHA €ero BBEIXOALOE CO-
nporusjenne R, , Q, He J0OJXKH0 NpeBbIIATh 3HaueHHUs, onpele-
JSeMOro 1o ¢popMmyJe

Rug, - a0
BLIN 1000 )
rne KRy, — BXOAHOE CONPOTHBJEHHE BOJbLTMETPd, NOAK/JIIUYAeMOro K
BpIX0Ay oOpasnoBoro genurens, ; 6-—npenens Jonycka-
€MOH OTHOCHTEJLHOH IIOrPEUIHOCTH MOBepsAeMOoro BoJbTMeTpa, Y.
Ecau BBIXOAHOe CONPOTHBJCHHE AeJuTess TMpeBbillaeT ykKa3adHoe
BBILlE 3HAYEHUE, TO AOMNYCKAETCHA BBEACHUE NMONPaBKH.
4.3.1.4. OCHOBHYIO NOrPEUIHOCTb BOJIbTMETDAa NPH H3MEPEeHHHU INOoC-
TOSTHHOTO HATpsXKeHUd onpenednasor no MU 118—77.

4.3.1.5. Ha ocHOBHOM AHana3oHe H3MepeHHs HANPSKEHUA OCHOB-
HYI0O TOTpPelIHOCTh BOJBTMETpPa ONPEeAeasIOT NPH CJACAVIOUIMX 3Haye-
Husix Hanpsixenus: (1—-0,9)U,; (0,8—0,7)U._; (0,6—0,4)U; (0,3—
—0,2)U,; (0,1—0,05) U, (U,— koHeyHoe 3HayeHHe Axamna3oHa H3-
MepeHus).
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Ha nonoaHuTeabHblx 1l1ana3oHaX H3MepeHHsi HanpsiKeHHs OCHOB-
HYIO NIOIPEIIHOCTh ONPEIeNSIIOT [PU 3HAYCHHMH HaANpsaXeHus (11—
—0,9U,.

3a OCHOBHOH NPUHHUMAIOT JHANAa30H HU3MeDeHHsT HANDIXKOHHUSA, HA
KOTOPOM IIDOM3BOJASAT KaJHOpPOBKY BoJbTMeTpa. B cayuyae OTCYTCTBHSA
KaJHOPOBKH BOJABLTVETPA 3a OCHOBHOH NDHHMMAKOT 1THANA30H ¢ HaH-
MEHUBUIHM HpeleJaoM OCHOBRHOH AONYCKaeMOH MOrPEHIHOCTH, HJAA JIO-
OOl aHanasCH H3MEPEHHUS, €CJH npefesinl OCHOBHBIX AONYCKaeMbiX
MOTpelIHOCTell BOJIBTMETpA OAHHAKOBBHI Ha BCEX AHANa30Hax usaMepe-
HHUA.
4.3.1.6. OCHOBHYI0 MNOTpellHOCTh BOJbTMETPa ONPEAedSIOT KAk
MpH MOJCKHUTE]! HOH, TAK H MIPH OTPHUATEJEHON ITOJSIPHOCTH.

4.3.1.7. Tlpn ucnonb30BAHHY MOBEPOYHBIX YCTAHOBOK TOTrpell-
HOCTh [MOBEPSEMOro BOJbTMETPA ONPEILCJAT HeNOCPAACTBEHHO MO
ONHOM H3 1JKaJ OTCYeTa MOrpellHOCTH B IIPOLEHTAX HJAH NO pPe3ylb-
TaTaM CJUYEeHHS IMOKa3aHUH NOBePAEMOro BOJbTMETPA H NOBEPOYHOH
VCTa HOBKH.

[IpH HCMOJIB30BAHHH CPEACTB TNMOBEPKU B COOTBETCTBUH CO CTPYK-
TYPHBIMH CXeMaMi, NPUBeIeHHBIMU Ha puc. |—3, nmorpewnocTh mnose-
pAeMOro BOJBTMETPa ONPelefAl0OT [0 pe3yJbTaTtav CJIHUSHHS ToKa-
32 HUH NMOBEPAeMOro u o6pasieBOro ¢PeICcTB H3MEPOH U,

OTHCCUTENABHYIO OCHOBHYIO IOTPEMIHOCTH MPU NOBEPKE BOJbTMET-
pa, %, paccuuThBaOT IO HOPMY.IaM:

A CTPYKTY[HOH CXeMbl, IPHBEAGHHON Ha pHC. |,

0 = U”{—};U” - 100 ;

1011 CTPYKTYLHOW cXeMbl, IPDUBEAEHHONH Ha pHC. 2,

Us—KUs 100y
6:: Un 100-1

151 CTPYKTYPHOH cXeMbl, IIPUBEAGHHON HA DHC. 3,
6 L UI]"""KTIUO . 100
3

Un
rne U, — mokasanus noBepsieMoro BoJrTMetpa, V; U, — mnoxasa-
nusi obpasuoBoro BoabT™Merpa, V; K, — Ko3pduuneHr Aesaenus o0-

pasnosoro geaureas; K, =1/K, — xoabbuinent nepenauu obdpasnuo-
BOIO JEJUTES.

4.3.1.8. Tlonyyenuble 2HayeHUS NOTPEITHOCTH He JAOJIKHBL IIpEBbi-
WaTh 3HAYEHHH JAOMyCKa KCHTpoJd, onpefgeasemoro no n. 1.5 MH
118—77 ¢ yueroMm TpebOBaHHHA 1. 2.3 HaCTOSAUWHUX METOAHYCCKHX yKa-

3aHHH.
4.3.2. Onpeledenne NOTPEIHOCTEH BOJbTMETPa INPH  H3MEDPCHHN
IepeMEeHHOTr0 HalpPAXKEHHS )
4.3.2.1. TlorpeitzocTn BOJbTMeTpa (OCHOEHAsd B HODMaJbHOH U
norpelHocTb B paboyeil 00/acTAX 4aCTOT) NpH H3MEPEHHH TNepeMeH-
HOTO HAMPSKeHHS ONpelesasiioT TOJbKO Y TeX BOJbTMETPOB, KOTOphIE
MpelHazHauenbl A’ H3MepPeHHs 3TOTD BMJAA HaNPSIAKEHHS.



eJA0T, HCHIOJAb3VS yCTa-
1I0CTH BOJbBTMETDA oInpen
4.3.2.2. Ilorpew: T P P 'H;poa (HalipuMep, THIORB

HOBKHM OJ5 IMOBEPKH 3JEKTPOHHBIX BOJbLTME! N ]
B1-9, B1-15, B1-16) nian o0Opa3noBhle BOJII::’H;?’IL%ZIHI;eg:;;?;%:o}l;g_
Ka (Hanpumep, TUnoB B3-49 uau Bo-24), OépﬂHB-G) i peryJaupye-
- -—E:' i
psikenus (Hanpumep, tunos [1-13, IHB “’KazaHHble B 1. 2.1.4 gac-

eMEeHHOTO HallpSAXKeHUS
MbIE MCTOUHHRHA TED P ' Iy IIb30BAHKH cOpasuoBoro

yecKUX vVkazanun. llpu wucnc
TOAULHX METOAHHCC] y P SHUA U UCTOUHUKA Tepe-

) OBOTO JeAUTEJ st HATPAK .
BOJIbTMETPA, 00pasu A P OAHOH H3 CTPYKTVP-
MEHHOro HallpS2KeHHd NPHOOpPB COELUHSIOT c

'RTYDHBle CXeMbl, NIpHBe-
HBIX CXeM, IpuBedeHHBIX Ha pHC. 1—3. CijT;h;O;ffH EOT COOT‘}}OUIPGHPIH
IeHHble HA pHC. 2 M 3, BLIOUDPAIOT B 3aBUCE

DAa31O0BOT0 BOJLTMETLOR.
MAna30HOB MKH3IMEDEHHS I[IOBEDSeMOTo M ocP r
Analla3oHo P P HUA C ACOYCKaeMBIM KO-

a1 obOecrnevyeHHs NNEPEeMEHHOTO HaNPSKC
A P b TPH  (HANpUMEp, THUIIOB
3¢ bUIHedTOM TapMOHHK HCIOJAL3YIOT (UL

OPD-1, ®P-3, OHYU-25-1). O qenuTens HANDS-
AxTHBHO® BBIXOJHOE COMpOTHBJeHHE Ry % 0 20 ' % - (1)13)
KeHHsI He JOJIKHO NpeBHIUIaTh 3HaUYeHHsd, d pEAC AL P

MYyJl e

Rax - O
RB X “‘é IHSOO ’

BOJIBTMETPA, NOJAKA0Yae-
H — npenes A0NyCcKaeMoH
BOJIbTMeTDpa, 9.
a, TIOAKJI:0HaeMoro K o0-

rie R,, — aKTHBHOE BXOJIHOE COIPOTHBJIECHHE
MOI0 K BBIXOAY 00pasioBoro genaurtens, Q;
OTHOCHTEAbHON IIOIPEIIHOCTH NOBEPSIEMOro

Ecau BxoaHOe cONDOTHUBJEHHE BOJII:TM@TPCOCT&BW}O[HWO 0 cuoT
Pa3LOBOMY JAEJHTENI0, HMEeT PEeaKTHBHYVIO ‘” o ~
BXOAHOH 3J€KTPHYECKOU €MKOCTH, TO BbeoﬂHoe CGHPOTHBH&HT 0=
DA3LOBOTrO AenuTeas R, , Q, He jgosxuo fPEPPIHATE SHAHCHIH, Ol

pereaseMoro no gopmyJe

Ramx“g?' 1031{6 '

FC
. nvV BoJIbTMeTpa. MHz:
r7e [ —yacrora, Ha KOTOPOH IIPOU3BOUSAT noPCPhy P4, ’
s1€MOT0  BOJbTMETPa, pF.

C — BXOJHAS 3JIEKTPUUECKAsA eMKOCTL IOBCY A
Eciu BBIXOJHOE CONMPOTHBICHHe Hesmted’ TPEBBRILAST yRASAHHAOCE
BHIIE 3HAaucriie, TO JAOMYyCcKaercs Befenne po paBhil | ,.
4.3.2.3. TlorpewmiHOCTb ONpEnesIOT IPH 4JACTOTC Fpal‘JHPOBM’i 7('3(3“
JH OHA yKa3zaHa B TeXHHUYECKOH ﬂoqumaﬂfrflurm) H_”HTPH_J 3H3‘IBH?H-§
JaCTOT, COOTBETCTBYIOLIUX HAUaJy H KOHIY fIOPWIﬁHTmeH Hr pabouelt
HGJIACTell YaCTOT NMOBEPSIEMOrD BOJAbTMeTpa Hb . SHAHCAHAL HAPIAC:
aia (1—0,9) U, kaxnporo amanasona uamefS FalPAMGHAL
[pumeuanue Ecan BoabTMeTp He Gbur mosefs, = U 43 141133131:10512‘;; MY,
TO €ro MOrpelHOCTh OMPEAESIOT AOMOMIHTENBHO 0 Moy s 1T %, 4 9.1 90 Ha

OH JOKYMEHTAlWH) HJAH Ha Of-
7 ’
4acToTe rpafyHpOBLH (€C/IM OHA yKasaHa B TEXHHH?C?’[ H MAaKCHMAaJIbHOH)
HOM H3 YacToT HOpMmaJapHOU obsacTH (MHHHMAJBHOH

BT I

4.2.2.4. OTHOCHTEJNLHYIO MNOrPell.iocTb BY BT;ITegpg | 7B Hnapcote}gii
PacCYUTHIBAIOT MO (PopMyJiaM, npHBe,zletrHHr_-:.I:*1 T R

METOJHYECKIUX YKAa3aHHUH.
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4.3.2.5. Tlonyuennble 3HaYeHHs INOTPEIHOCTEH He JOJIAKHB NPEBH-
(1aTh 3HAUEHHSA HAOIYyCKa KOHTPOJsd, omnpeneiaseMoro no n. 1.b MU
118—77 ¢ yueroM TpeOOBaHUH N. 2.3 HACTOSLUIUX METOLUUYCCKHX VKa-
3aHUMU.

4.3.3. Onpenesiende MOTPEIUIHOCTE!l BOJBTMETPAa INPU H3IMEDEHHH
HMIIYJAbCHOTO (BHAEOUMIYJAbLCHOTO) HaOPSKEHH.

4.3.3.1. Ilorpemnocty BoOJbTMeTpa (OCHOBHYIO B HOPMAaJibHOH H
MOTPEIHOCTL B paboued 00JacTAX BPEMEHHEBIX NapaMeTpoB HMIIVJIb-
COB) OIpeledissloT METOLOM CPaBHEHHS ero NOKa3aHHH ¢ IMOKA3aHUSA-
MU IIOBEPOYHOH YCTAHOBKH HJH MHOTO3HAYHOH MepBl HMIYJbCHOrO
Hanps:xenusg (Haupumep, tTunos Bl-5, I'd5-75, M1-7), unu ¢ nokasa-
HHSIMY 00DPa3LOBOro BoJibTMeTpa (Hamnpumep, tuna B4-11) u obpasuo-
BODO JeJiuTe]st HanpsaxKeHus (Hanpumep, Tunos J11-13, JTHB-5;
JIHB-6).

4.3.3.2. B 060CHOBAHHBIX cJydyasiX TPHUMEHSIIOT JAPYrHe MEeTOIb
MOBEPKU BOJILTMETPOB NpPH YCJAOBHH COFJIACOBAHHS H YTBEPIKIeHHUS
HX B YCTAHOBJIEHHOM MNOPsiiKe C OpraHaMH roCyAapCTBEHHOH MeTpoJIo-
T'HYECKOH CAYKOHI.

4.3.3.3. CTpyKTypHBIE CXEMBl COEIUHEHHUSI NPHOODPOB JJas1 IIOBEP-
KH BOJIbTMETPOB NpUBeJeHbl Ha puc. 4—8.

—
Bl g

| L]

N

iy

Prc. 4. CxeMa cOemHHeHHs g’Hc. H. CxeMa coegHHEHHS IpH
OpGB IIpH HCIOJL3OBAHHH |
npubopoB MpPH HCIOJb30- HEpaTODA ML
yJILCOB  THMA
BaHUU dhopMUpoBaTENA ['5-75 (['5-53):
uMIyabcos tuna M1-7: :
r I—reHeparop HMIIYJAbCOB THN &
]—RCTOUHHK  IIOCTOTHNOrO '5-75 (I'5 53); 2—KoaxcHaJabHasi CO-
HanpsKCHHS, 2—‘1309“1'11]93%? rTaCcoOBaHHasl Harpyska (M3 KOMILJIEKe
Teb HMMYJAbCOB THra MI-7; Ta reHepatopa I5-70 unanm  I'5-53);
J—KOaKCHa/NbHBII ~ H3MEDHTE- 3—KO0aKCHaJbHBIH H3MeDpHTeNbHbIN
JbHBIH 3JCKTPHUECKHH COEILH- SJACKTPHYCCRHIE coelHHHTENb (H3 KOM-
HHTeJb (M3 KOMILJIEKTa IlOBe- [JAeKTa IoBepseMoro  BoOAbTMeTpa);
psteMoro BoOJbTMeTpa); 4—KO- 4-—mioBepAeMBbIll BOJBTMETD
aKcHaJbHAas COrJacoBaHHaq
Harpyska, 5—IOBePsSIEMbIi
BOJILTMETD; 6—1nudpoBoi

BOJLTMETP [IOCTOSITHHOIO TOKAa

- Puc. 7. CxeMa coegHHEHUS
i l npuboOPoOB IPH  HCIHONB30-
L—-.-l o !
BAHHH 0Opa3uoBOI'0 HM-
NyJbCHOTO BOJILTMETPA:

I—reHdepaTop UMIIYAbCOR;
2—HarpyskKa reHepartopa HM-
NYALCOB; 3—006pa3nOBLIK
BONbTMETp, 4—KOaKCHaJbHbIY
H3MEepUTENBHBIH 3JerTpHYeC~

Puc. 6 Cxema coenuHe-
Hus NpubopoB  MpPU IIC-

NONb3OBAHHH  YCTAHOBKH
Tena B1-5:

I—ycragoBka THna B1-5;

{3

2—KOoaKCHaNbH bl HaAMepH- KHH coenuHdTenb (H3 KOMII-

TeJLHBIK 3JeKTPHYECKHA coe- - JeKkta 00pa3snosoro BOJbT-

JHHHETE b J—noBepsieMBIA MeTpa); S-—~ToBepsieMblk
BOJbTMETD BOJBTMET]D



Puc. 8 Cxema coexpHesuss npubGopos npH
HCNOJAL30BaHUH  00pasmoBoro UMIYJIbCHOTO
BOJbTMETPA ¥ 00paA3LHOBOro ACINTENSs:

I—reHepaTop  HMIVJALCOB; 2-—corqacyiolgee yCeT-
POHCTBO, J—KOAKCHAJBHLIN H3MepHTeJbLHLIH 3SJeKT-
pHYEeCcKHl coelHHHTEAb (H3i KOMAJeKTa 0O6pasupBoro
BONhTMETPA);, 4—00pas3uoBblil RedaHTelb  HAIPANKC-
HUHA;, S5—KOAKCHAJNBHBIA H3IMEepHRTCIASUBIH ZACKTNH-
yeCKHH coeJHHHTEeAb (H3 KOMILJICKTA  HOBCDHAEMOTO
BOJbLTMETPAa}; 6-—rnoBepsicMbil BoJabTMeTp; 7—ofpa3s-

LOBbIi BOJLTMCTD

4.3.3.4. TlorpeiwHocTh BOJBTMETPA ONPEAEAIOT B HOPMAaJbHOH H
paboyefi obJlacTaX BPEMEHHBIX NapaMeTrpoB HMIIYJAbCOB (€CJAH OHH
YKa3aHbl) NPH HauMeHblleM H HaudOJAbLIeM 3HAYeHUSIX BPEMEHHBIX
napaMeTpoB HUMIYJAbLCOB 3THX 00/aCTell npu 3HAYEHHSIX HaANPSAKOHHS
(0,9—1) U, Bcex amanaszoHoB uaMmepenus. Ilpu atom Iipn KaxioM
3HAUCHHUU HATPAKCHUS W3MEeDeHUsI UPOBOAAT MNPIH BCeX CASAYIOUIUX

COUETAaHUAX BPEMCHHBIX NapaMeTpoOB:
1

Tmax s Qmin » £ = T Ouin ;
]
Qma}{ ) Fmin g T = Frin Omae
! X
1
Fmax y Tmin » Q — - F ~
‘min max

roe 1— AJUTEeNBHOCTh UMIYJbCA; F—4acTtoTa NOBTOPEHHS, (J— CKBaA-
XHOCTh.

Paccuurangble 3qaugenusa F, v 1 @ He J0xHbLI BBIXOLHTH 33 Mpe-
J€eJbl N1aHHOH HOpMaJabHOH (pabouell) obsacTu 3THX HapaMerpoB.

Ecan xaxoe-n1u00 M3 paccuuTaHHBIX zyaueHHd napamerpoB F, 1
H Q BbfiieT 3a mpeAebl JaHHOH HopMaawbHOH (paboueli) obJgaacTtu
(wim B JIpyrHx OOCOCHOBAHHBIX CJAy4Yasx), TO AaHHOEC COUYEeTaHHe 3a-
MOHSIOT HA [ABa CJAIVIOUIUM 00pas3oM:

]
Tinax » Q# [ =

Tmax ¢ ?

|
Qmin y U f= Qmin - y

wr

|
F Qumax °

i

Fmin:Q:T FminQ .'r

Qmax ) F?T

|
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. l
f'max:T:Q:_

Frmax® ' |

ol
3
=
R
.
|
|

rae F, v 1 Q — n06ble 3Hayeduss IapaMeTpoB, He BHIXOIdAlUlHe 33
npeaensl faHHOH HOpMaJabHOU (paboueir) obJacTti,
Ecan onno U3 mnpeaebHBIX 3HAa4YeHHH BPEMEHHBIX napaMerpoB He

YKa3aHO B TEXHHYECKOH AOKYMEHTAlUH, TO ero OlIpeesiior H3 COOT-
HOUIeHHUH

1 .
Quax = 1

Tmin £min

i
Qmin — — .

Tmax £ max

Ilpuveuaune Ecmt BoabTMeTp He Oblil NPeABAPUTENBLHO INOBEPEH IO
nm. 4 3.1, 43.2 HacTOALKMX MeTOAHYECKHX YK43aHHH, TO NOrPellfocTh €ro AOoJXKHA
ObiTh onpejeseHa LONOJHHTENLHO IIPH  3HAUYCGHMAX  HANPSIKEHUS, YKa3aHHHX B
n. 4315 npyu oAHOM H3 COYETAHHH BpPEeMEHHBIX ITapaMeTPOB HOpMaJphHOH o0aacty.

4.3.3.5. TlorpewHcCTh BOJBTMETPA ONPEAESIIOT KaK IPH HOJTOXKH-
TEJbHOH, TAK U NPH OTPULATEJbHOH INOJSPHOCTIX UMIIYJIBLCOB.

4.3.3.6. OTHOCHTE/bHYI0O NOTPEMIHOCTbh TOBEPSIEeMOTO BOJLTMETPA,
%, paccunuThIBAlOT MO (POPMyJaM:

JJIA CTPYKTYPHOH cXeMbl puc. 4

- Un - 100 v
A1 CTPYKTYPHBIX CXeM pHC. o—7
- Up U, .
0 = T 100 ;
JJI1 CTPYKTYPHOH CXeMBI puc. 3
6 L Un "“‘U[{[I Uﬂ ) 100,
Il

rae U, — noxasanus noeepsieMoro BoJbTMerpa, V; U, — nokasanus
obpasuoBoro cpeacrBa usMmepeHus, V; K, — Koabh(HUHHEHT Iepelayv
00pas3loBOro qeJUTe s HaNpAXKEOHHSA, paBHblil 1/K .

4.3.3.7. TlonyuenHupie 3HaYeHHsI NMOTPEIIHOCTH HE JOJKHBI IpPEBHI-
WAaTh 3HAYEHUS JAOINycKa KOHTPOJdA, olnpeaeaseMoro no i. 1.5 MU
118—77 B cooTBercTBHU ¢ TpeboBaHUeM 1. 2.3 HACTOALLHUX METOHH-
YJeCKUX YKa3aHuH.

4.3.4. Onpegesesne MNOPpellHOCTEH BOJbTMETpa MPH H3VEDEHHW
MMIIYJIbCHO-MOAYJHPOBARHOr0 (pajHOUMIIYJbCHOIO)  HaANPSIKEHHS.

4.3.4.1. TlorpewrHocTs, BOJIBTMETPA B peXHMe H3MEPDEHHsS pPajHO-
AMITYJIBCHODPO HANpsiKeHUsA olecheudBaeTcss ONpeleneHHEM Qorpeui-
HOCTeH BOJIbTMETpa IIpH H3MEPEeHHH NEePEeMEHHOTro H HMIYJbLCHOIO

LI



HanpAXKEHHUY o MeToauke nn. 4.3.2 u 4.3.3 HacTOdIHX METOAUUYECKHUX
yKa3aHUH.

4.3.5. Tlepen nposemedHeM KaxKIAOLO0 HU3MEDPOHHS IIDOBEPSIOT 3J€K-

TPHYECKYI0 YCTaHOBKY HYJs BOJbTMETPA U KanuOpDOBKY, €CJAH OHH
NpelyCMOTPEHBl AJIsl JAHHOIO BOJIbTMETpA.

4.3.6. DopMa NpoTOKOJNA NMOBEPKHU NPHBeJeHA B 0053aTENLHOM IIPU-
JOXeHUHU 2.

5. ODOPMNEHUE PE3YIHLTATORB MNOBEPKN

5.1. BoJbTMeTphl, mpouweAiue NOBEPKY C IIOJOKHTEJBHBIMH  pe-
3yJbTaTaMH, IPH3HAIOT TOAHBIMHU K BBIIYCKY B o0pallieHHe U [pHMe-
HEH HIO.

5.2. IlosoxkuTenpable pe3yJabTaThl NOBEPKH ODOPMASIOT  CJeAyIo-
UM 00pas3oM.

5.2.1. Pe3lebTaT1:.1 rOCY4apCTBEHHON TOBEpKH BOJILTMETPA 0(opM-
JAI0T BbIHAaueHd CBUAETeJNbCTBA II0 YCTAHOBJEHHOH (pOpPMe HJIH HX

KiaeuMeHueM. Ilpu meobxogumoctd Ha OOOPOTHOH CTOPOHE CBHUAETEJ b-

CTBa MJIM B arrecrare (IacuopTe) NPUBOAST pel3yJabTaThl I0OBEPKH
BOJbTMETPA, INOANINCaHHbIE IIOBEPHTEJAEM.

5.2.2. Pesaynbrarel BeIOMCTBEHHOH IIOBEeDKH BOJILTMETPOB O(POPM-
NS0T B IOPSAAKe, YCTAHOBJIEHHOM BEJIOMCTBEHHOH METPOJOTHUECKOH
cIyK0011.

5.3. BOAbTMeTpH, mpollelide IOBEePKy ¢ OTPULATENbHLIMH pe-

3yJbTaTaMH, K BLINYCKY B oOpallleHHe H NPUMEHEHHUIO HC J0NYyCKaloT-

ca. Ilpu 3TOM BHIZAIOT H3BElLGHHE O HeIDHUTOAHOCTH C YKa3aHHMeM
TIDUYLLL.
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HNPHJTO)KEHHUE 1
Cnpasouroe

TEXHHUYECKHE XAPAKTEPHUCTUKM PAAA LUDPOBLIX UMY NECHDIX
BOJNIbTMETPOB, NOANEXALWLMX MOBEPKE MO HACTOAW MM
METOQMUECKMM YHKAZAHUAM

Tun Bﬂgaﬁ;h;fl{pegﬁenh:[ﬁm Harf}lj};ﬂ}l?ea:g;{, V Hahl;le%eeﬂﬂenn: v | Hactora, Hz ﬂuﬁﬁﬂigffﬁs CKBaXHOCTD H})ﬁifggmﬁgggg'm%EMUﬁ
[TocTosHHOE 1—15 i o
8
IlepemenHoe 1130 1—15 ——1.10° _ _ + (0.5 + =~
: 10—130 20— 110 05+77)
B4-7 5
BuneoumnyancHoe |1—150 1—15 10—4-104 Goaee 0,5 — + (0,5 + ——0—)
10—150 0,1—0,5 10
=0+ )
— P— _ N — _ 5
[locTosinHOE 0,1—150 0,1—15 — — — + (0,5 + T
10—150 .
[TepeMenHnoe 0,1—130 0,1-—15 10—1.10° —- —_ + (0,5 + -U-)
B4-13 10—130 )
Bupeonmnyiascyoe |0,1—150 0,1—15 10—1-10° Gosee 0,5 —_ + (0}5+-—£7—)
10—150 0,1—0,5
-+ (4 —_
_ - _ - 4+ 1)
|
[IocToaHHOE — — — —_ — .
B4-17

[lepeMenHOE — —n — l — — et




|4
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Tun D e |uanpamcons. V| noseremea®y | Hactora, Hs |l | Conamnocrs | | heaeIt Ronyersenof
0,1—100 0,1 —1 0—100 0,2-—1000 ‘>I{}0 + (1,5 —0)
B4-17 Buzeonmnyancioe (c JgeauresnecM|{ [-—]10
B | ]100—1000
[TocTonuHOe 0—30 ¢ 0,3; 1: 3; — — — + (0,4-—3)
peagrenaeM (10, 30; 100;
0—300 J&oa |
|
[Mepementoe 0—13 ¢ |03; 1:3; [10—5107 | — ~ + (0,4—20)
B4-20 aeaurtesem  110; 30:; 100;
Braeoumnyascuoe [0-—25 ¢ 0,3; 1; 3; . 0—5-107 0,02—0,5 — + (1—20)
aeaureneMm {10; 30; 100; 0,5—5-104 + (0,4—2)
0—250 SO0



HPHAOKERHE 2
Obs3aresbHoe

NMPOTOKOIN Ne

NOBEPKM MMNYNLCHOro UnPPoOBOro BONbLTMETPa THNA

Ne , TIPEACTABNCHHOro

i ol

(HaUMeHOBAHAC OpraHU3anuH)

Pesyastarhl nNOBEPKU

[Ipuvensiembie cpencTBa NMOBEPKHU

g — il —— v W nr - — b - L —— e ey i " -

Onpegesenne TOrPeIHOCTed HMIOYJABCHOrO LH(GPOBOro BO.JIBTMETPA

‘ |
dopma | Ouanason . 6 .
H3MepA«MOro H3MEepeHUH Un' V Uo* V| F, Bz g Q 5 o Lu{m
HaOp AAheHHA | Hanpaxerds V Y
!
f o [ o 3 |
4
| !
] ( 1 |
! I 1
BriBoabl . e .

IloBepky npoBOAHJ M O damumns
(NOAIIHCE)
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